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THE I I. ULING DATE OF THIS COMMUNICATION. 

- Extef £ i irt$ of time may be available under the provisions o* : 37 CFR 1.136(3). In no event, however, may a reply be timely filed 
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■ ference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78. 
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The Amendment under 37 C.RR- 1.111 filed on October 9, 2003 is 
a< iMiowtedged. Claims 21-23 and 25 are amended. Claims 21-25 are pending in the 
a' : 1 1 ilication and are the subject of this Office Action. 

Office Action 

1 Objections 

A claim 21 is objected to because of the typographical error. Line 8 contains two 

g "licles "an a". 

i, Rejections 

I L 35 USC section 102 

Rejection withdrawals 

Rejection of Claim 25 under 35 U.S.C. 102(b) as being anticipated by Yajima et 
i ; (The EMBO Journal 1995, 14, 2393-2399) made in the previous Office Action is 
\-t l;hdrawn, because the Applicants arguments are found persuasive. Yajima et al.'s 
■ iiizyme and assay have not been applied to DNA lesions recited by claim 25. 

Rejection of claim 25 under 35 U.S.C. 102(b) as being anticipated by PCT 
: jblication WO 99/04626 (WO) issued on February 4 1999; inventor/applicant 
sllacosa A. et al is withdrawn because the claim has been amended by addition of a 
; ovision. 

Rejection of Claims 21, 22 and 24 under 35 U.S.C. 102(b) as being anticipated 
:i/ Takao et ai. (Nucleic Acid Res. 1996, 24, 1267-1271) is withdrawn because the 
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cl siins have been amended and the method uses the enzyme that is at least 90% 
ptiified, whereas the prior art teaches the method wherein the enzyme was only 35% 

pme. 

Examiner's response to the Applicants traverse 

Although the rejection is withdrawn the examiner addresses below the traverse of 
tl 102 rejection made in the cur rent Remarks, page 4, line 18: 

w The cited reference [Takao et al.'95] does not teach 
a truncated Uvelp protein which exhibits stability and high 
enzymatic activity in a substantially purified state." 
Applicants' argument has been fully considered, but is found not persuasive, 
kao et al. cloned the gene of S. pombe UVDE endonuclease of which amino acids 
: :! 9-699 are identical to SEQ ID NO: 4 of the instant application. Takao et al. showed 
1 ■ at the enzyme is specific for pyrimidine dimers and 6-4 photoproducts. Takao et al. 
f ■. iio demonstrated that truncation of the endonuclease up to 232 amino acid from the N- 
t :! minus does not influence the endolytic activity of the enzyme on UV irradiated DNA. 
":!,kao et al. expressed the protein consisting of amino acid 230-599 in E. coli and 
u rther used the truncated protein for incision of the UV irradiated DNA. Takao et al. 
?:;perienced difficulties with purification of the yeast protein expressed in £ coli, 
■m lereas Applicants, who used as a host S. cerevisiae and expression of the truncated 
J'/DE gene in frame with a glutathione-S-transferase leader sequence, a method 
•:<utinely used in biotechnology for the expression and purification of a stable protein, 
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w-iie successful in purification of the expressed protein to apparent electrophoretic 
hi » nogeneity. 

In conclusion, Takao at al. used the same method and the same enzyme as 
cIei med in claims 21, 22 and 24 of the instant application. Takao et al. produce the 
e i :yme in E. coli host cell comprising the gene encoding full enzyme or truncated 
e " ::yme consisting of amino acids 230-599. Although Takao at al. used in the same 
n i: thod the enzyme that was not 100% pure its endonucleolytic activity was directed to 
tl i;i UV irradiated DNA containing CPD and 6-4 PP. The fact Is that the enzyme 
( j oduct) and the method of use of said product to the UV irradiated DNA 
containing photoproducts were taught by Takao et al. two years before 
Applicants filled, on June 8, 1998, the provisional application No, 60/088521, of which 
t * ■> instant application claims benefit. 

It is also worth mentioning in this context that Freyer G. A. et al. (An alternative 
n caryotic DNA excision repair pathway, MoK Cell. Biol. 1995, 15, 4572-4577), used 
i; jde extracts of S. pombe UVDE f whose amino acid sequence was unknown at that 
i ne, for incision in vitro of double stranded DNA containing cyclobutane pyrimidine 
li fners and 6-4 pyrimidine pyrimidones. Thus, the enzyme exhibits its activity in crude 
s: {.tracts, i.e., not purified. Therefore the purification is not a characteristic pertinent to 
t) >e cific activity. 

Applicants in their Remarks, page 4 line 15 write, "importantly, and 
=i.irprisingly # the truncated Uvelp proteins [protein] or Uvelp 
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f-uiion proteins of the present invention are stable upon 
purification and retain enzymatic activity when substantially 
p 3 :rif iecL" 

This argument is not found persuasive, as the claim is not directed to a method 
a ; >lying the truncated enzyme purified by a novel method. The expression of a protein 

0 nferest in frame with GST and the subsequent purification on glutathione containing 
c ; umn, plus/minus cleavage GST with trombin is used in biotechnology routinely for 
p *; iduction of large quantities of enzymes that are stable after this purification. 

Further, on page 5 T Applicants argue, "Moreover, the cited reference 
[ I ikao] does not each [teach] endoiiuclease activity on all the types 
c ■:: distorted DNA as taught in the present case." 

Indeed, that is why the examiner does not reject the use of truncated S. pombe 
U7DE according to its novel activities disclosed by Applicants. The novel endolytic 

1 tivities are directed towards following lesions: Dewar isomer of 6-4 
f tiiotoproduct, apurinic site, uracil, dihydrouracil (not recited by the claims), 

r atinum-DNA GG diadduct, mismatched nucleotide, and loop of less than 5 

iMcleotides. 

!2. 35 USC section 103 

Claims 21- 24 are rejected under 35 U.S.C. 102(b) as being anticipated by Takao 
r al. (Nucleic Acid Res. 1996, 24, 1267-1271) in view of Ford et al. (Fusion Tails for 
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th a Recovery and Purification of Recombinant Proteins, Protein expression and 
purification, 1991,2, 95-107. 

Claims 21-22 and 24 are directed to the method for cleavage of a double- 
si n inded DNA molecule containing a distorted structure wherein the distortion is caused 
b t UV irradiation, a photoproduct, when the cleavage enzyme is set forth by SEQ ID 
N C i: 4 consisting of truncated S. pombe UVDE endonuclease amino acids residues 230- 
8 \\ I and when the enzyme is at least 90% pure. 

Claim 23 is directed to the method for cleavage of a double-stranded DNA 
r i; ilecule containing a distorted structure wherein the distortion is caused by UV 
ii r. iidiation, a photoproduct, when the cleavage en^yme is set forth by SEQ ID NO; 6 
c nsisting of glutathione-S-transferase leader followed by amino acids residues 230- 
l :\ 8 of S. pombe UVDE endonuclease, i.e. a fusion of GST and truncated sequence and 
J i, pombe UVDE endonuclease. 

Takao et al. cloned S. pombe UVDE endonuclease gene consisting of 599 amino 
; c ids, identical to amino acids 230-828 of SEQ ID NO: 2 of the instant application. 
' fc i ikao et al. teach the method of incision of double stranded DNA distorted by 
radiation with UV, containing 6-4 photoproduct and cyclobutane pyrimidine dinners, 
tiling their UVDE endonuclease, page 1268, left column; see subtitles Piasmid nicking 
3 isay and Incision assay using synthetic oligonucleotides. Takao et al. expressed the 
; izyme in E. coli and purified it using as the first step heparin-Sepharose column and 
3 Jbsequently blue-Sepharose, page 1269, left column, line 11. However, they 
: <;perienced difficulties in purification of a stable protein from E. coli. Takao et al. also 
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reported successful expression of UVDE gene in S. cerevisiae; page 1271, right 
ci.-« wrin, line 20. 

Takao et al. do no teach, however, how to efficiently recover and purify the 
U'*' IDE enzyme expressed in any microorganism. 

Ford et al. teach that making a fusion protein consisting of glutathione-S- 
trsnsferase tail (GST) and an enzyme of interest, page 96, right column, line 29, 
enables efficient recovery and purification using the affinity column containing 
immobilized glutathione. The GST can be subsequently cleaved out of the enzyme by 
t ci ombin, if the fusion protein is not active. 

It would have been obvious to one having ordinary skill in the art at the time of 

1 vention to have the method of DNA cleavage of Takao et al. and to modify the 
f v pression and purificatipn of UVDE endonuclease as taught by Ford. 

The motivation for the modification would be to have a large quantity of pure and 
^ ;jbJe enzyme necessary for the method. The motivation is provide by Ford et al. who 
;;;ite, "On a lab scale, fusion tail recovery systems are powerful and elegant tools for 
;n : e -step recovery and purification of recombinant proteins or identification of proteins 

2 icoded by cloned cDNAs. On an industrial scale, fusion tail technology can be used in 
i e recovery and purification of both higher-cost pharmaceuticals and lower-to medium 
- x>st enzymes." 

The expectation of success in obtaining stable and pure truncated S. pombe 
,.VDE is very high because of well-developed and routine use of the glutathione-S- 
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transferase fusion protein, which may be used with (SEQ ID NO: 4) or without cleavage 
(f : !Q ID NO: 6) of the GST leader by trypsin. 

Thus, the claimed invention was within the ordinary skill in the art to make and 
u >< a at the time it was made, and was as a whole prima facie obvious. 



F «■ s ponse to Applicants' traverse 

In their Remarks, page 9, line 12, Applicants traverse this rejection stating, 
" : lere is nothing that suggests that this approach, specifically 
t J- e GST approach, would allow the purification of a truncated 
X YDE that is stable." 

Applicants' argument has been fully considered, but is found not persuasive. 
I " stly, Takao et al/s problem with purification of the S. pombe UVDE was related to the 
U I length as well as truncated form of the enzyme, so the question was not to obtain a 
■-nncated UVDE that is stable, but a stable and purified S. pombe UVDE. The GST 
i| iproach that was used in the instant application is the most popular way of expressing 
ii ltd purifying proteins of interest. Other approaches using heterologous protein 
i ITerent from GST are also very efficient in obtaining a stable S. pombe UVDE. See, 
i: r example, Kanno et al. (Repair of apurinic/apirimidinic sites by UV damage 
: idonuclease; a repair protein for UV and oxidative damage, Nucleic Acid Research, 
1)99, 27, 3096-3103). Kanno et al. expressed S. pombe UVDE in E. coli as a 
Mcombinant protein containing maltose-binding protein. This enzyme was than purified 
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o i amylose column; see ''Materials and Methods", subtitle Enzymes and Chemicals; 

0 ipy enclosed. 

2 .; . 35 USC, section 112, first paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 
The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

I . ;M . Lack of written description- new rejection 

Claims 21-24 are rejected under 35 U.S-C. 112, first paragraph, as containing 

I I. bject matter which was not described in the specification in such a way as to 

1 =! -3Sonab)y convey to one skilled in the relevant art that the inventor(s), at the time the 
j implication was filed, had possession of the claimed invention. 

The claims are directed to the method for cleavage of a double stranded DNA 

r ;?lecule containing a platinum diadduct, intercalated molecule or alkylation of a 

mcleotide, wherein the cleaving enzyme is truncated S. pombe UVDE. The claims are 

iirected to a genus of methods of cleaving double stranded DNA containing a genus of 

H'nIA lesions comprising the following subgenera: 

5 a platinum diadduct, 

: • an intercalating molecule, and 
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c) alkylation of a nucleotide. 

Neither the subgenera of lesions nor the specific activity of the S. pombe 
tr j icated UVDE directed to these subgenera of lesions are sufficiently described. 

The disclosure teaches that the truncated S. pombe UVDE endonuctase is 
s 3 ijcific towards one form of platinum diadduct, platinum-DNA GG diadduct, however, 
tl specification fails to teach that the enzyme is active towards other platinum -DNA 
c dducts. 

The disclosure is silent as to any intercalating molecule, which, when intercalated 
i ll;) the. double stranded DNA, is recognized by the truncated S. pombe UVDE 
e v donuclase. This is a complete tack of written description. 

The disclosure is silent as to any aikviation of a nucleotide which is recognized 
I ;, the truncated S. pombe UVDE endonuclase. This Is a complete lack of written 
r ascription. 

Given the lack of disclosure of activities of truncated S. pombe UVDE towards 

■ .'iirtain lesions as stated above, Applicants have failed to sufficiently describe the 
ri mention of claim 21-24 in such full, clear, concise and exact terms that a skilled artisan 
v:)uid recognize Applicants were in possession of the claimed invention when the 
j :tplication was filed. 

Claim 25 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 

■ after which was not described in the specification in such a way as to reasonably 
: :>nvey to one skilled in the relevant art that the inventor(s), at the time the application 
■/.as filed, had possession of the claimed invention. 
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The claim is directed to a genus of methods for cleavage of a double stranded 
D *l A molecule containing lesions wherein the cleaving enzymes are set forth by SEQ ID 
N::: 36 (Neurospora crassa UVDE), SEQ ID NO: 37 (Bacillus subtilis homolog of 
U DE), SEQ ID NO: 38 (Homo sapiens MED1 endonuclease specific for repair of the 
nil matched nucleotides) and SEQ ID NO: 39 (Deinococcus radiodurans homolog of 

I \ DE). The claim is directed to a genus of methods of cleaving double stranded DNA 
c : rtaining a genus of DNA lesions comprising the following subgenera: 

£ ) an abasic site, 

t ) mismatched nucleotide pairing, 

c ) a platinum diadduct, 

< an insertion deletion loop, 

i .'i alkylation of a nucleotide, and 

I I the presence of uracil residue, 

* p l;h the provisio that when the endonuclease comprises the amino acid sequence of 
; > ::Q ID NO: 38, the distorted structure does not result from mismatched nucleotides. 

The specification fails to teach that the polypeptides set forth by SEQ ID NOs: 
1 1 5-39 have endonucleolytic activity directed to the lesions a) - f) above. The 
i sclosure teaches the specificity of S. pombe UVDE, or its truncated form, towards an 
3 :>asic site, mismatched nucleotide, platinum-DNA GG diaduct, an insertion deletion 
c:op of less than 5 nucleotides, uracil and diuracil. Thus, claim 25 suffers from a 
: :>mplete lack of written description regarding the claimed specificities of polypeptides of 
iiEQ ID NO: 36-39. The examiner emphasizes that this is not the lack of enablement, 
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fcMi ause on skilled in the art, using the guidance given by the specification, could 
dhi ermine whether polypeptides of SEQ ID NO: 36-39 have the endolytic activities 
d n itcted to lesion listed under a) - - d) and f). 

In addition, the provisio "when the endonuclease comprises the amino acid 
s 3 :|uence of SEQ ID NO: 38, the distorted structure does not result from mismatched 
n . :;leotides" is a new matter . No such provision was made in the specification and 
c si ims as originally filed. 

Furthermore, the disclosure teaches how to measure specificity toward only one, 
£fd not any, platinum diadduct, i.e., towards platinum-DNA GG diadduct. The 
£ f: deification does not teach and does not provide evidence that any of the enzymes of 
f -:. : Q ID NOs:36-39 have the activity towards any alkylated nucleotide, thus the claim is 
c i; mpletely lacking written description- 
Given the lack of disclosure activities of the enzymes towards certain lesions as 
1 1 ;ited above, Applicants have failed to sufficiently describe the invention of claim 25 in 
: t, ch full, clear, concise and exact terms that a skilled artisan would recognize 
, * :ipiicants were in possession of the claimed invention when the application was filed. 

!, .3.2. Lack of enablement -new rejection 

Claim 21-25 are rejected under 35 LLS.C, 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable 
: ie skilled in the art to which it pertains, or with which it is most nearly connected, to 
- ake and/or use the invention. 
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The claims are directed to the method for cleavage of a double - stranded DNA 
rr n eeule containing any alkylation of a nucleotide or/and to the method for cleavage of 
d )i ible-stranded DNA molecule containing any intercalated molecule. The specification, 
h : vever, fails to teach any DNA lesion which is an alkylation of a nucleotide or any 
C f A lesion which is caused by intercalation of any DNA intercalating molecule. For that 
mnson, the specification fails to teach that any of the enzymes, SEQ ID NOs: 4, 6, and 
c ;i»39 has an activity toward said lesions. Therefore, to make and use the claimed 
it h ention undue experimentation is necessary. 

Factors to be considered in determining whether undue experimentation is 
r : luired, are summarized In re Wands [858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
• :l 88)]. The Wands factors are: (a) the quantity of experimentation necessary, (b) the 
; lount of direction or guidance presented, (c) the presence or absence of working 
mi ample, (d) the nature of the invention, (e) the state of the prior art, (f) the relative skill 
>\ those in the art, (g) the predictability or unpredictability of the art, and (h) the breadth 
j ! the claim. 

The nature and breadth of the claimed invention encompasses a genus of 
r ethods for cleavage a damaged DNA molecule by six enzymes, when the scope of the 
: lemical lesions encompasses any alkylation of a nucleotide out of large number of 
Mown and thus far unidentified alkylations, as well as any lesion caused by 
tercalation of any out of a large number of known and unidentified intercalating 
molecules. The art of the determination of the endolytic activites of repair enzymes is 
rell developed and skills of artisans high. However, while enablement is not precluded 
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tr l;he necessity for routine screening, if a large amount of screening is required, the 
specification must provide a reasonable amount of guidance with respect to the 
d roction in which the experimentation should proceed so that the methods used the 
c Ei imed endonucleolytic activities. The unpredictability of specificity of polypeptides of 
Sfl Q ID NO: 4, 6, and 36-39 towards a specific alkylation or intercalation is high, thus 
tint experimentation left to those skilled in the art has a low probability of success 
c t: sent the detailed guidance regarding the structure of alkylation and intercalation. 

The disclosure fails to provide such guidance regarding which of alkylated 
r i cleotides and intercalations of which intercalating molecules are to be used as the 
< i.bstrates-lesions for repair enzymes of SEQ ID NO: 4, 6, and 36-39. Without a further 
! ! idance on the part of Applicants with regards to the structure of the generic lesions 
i -fi sited by the claims one skilled in the art is forced to improperly extensive and undue 
^::perimentation. 

t Conclusion 

No claim is in conditions for allowance, however the claims contain the allowable 
■= Jbject matter The following is the examiner reason for allowable subject matter. 

Applicants disclose novel activities of the truncated form of the S. pombe 
:i idonuclease of SEQ ID NOs: 4 and 6. Said activities are used in the method of 
■t: eavage a double -stranded DNA containing the following lesions: Dewar isomer of 6- 
'I photoproduct, abasic site, uracil, dihydrouracil (not recited by the claims), 
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p rtinum-DNA GG diadduct, mismatched nucleotide, and loop of less than 5 
n j i;leotides. 

As allowable subject matter has been indicated, applicant's reply must either 
c : npiy with ail formal requirements or specifically traverse each requirement not 
c j n plied with. See 37 CFR 1.111(b) and MPEP § 707.07(a), 

Any inquiry concerning this communication or earlier communications from the 
c s: aminer should be directed to Malgorzata A. Walicka, Ph.D., whose telephone number 
i ; (703) 305-7270. The examiner can normally be reached Monday-Friday from 10:00 
i . n. to 4:30 p.m. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
1 1 pervtsor, Ponnathapura Achutamurthy, Ph.D. can be reached on (703) 308-3804. 
* 'I le fax phone number for this Group is (703) 305-3014. 

Any inquiry of a general nature or relating to the status of this application should 
mi directed to the Group receptionists whose telephone number is (703) 308-0196. 



:i atent Examiner 
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